Simple true-false question is a specialized form
of the multiple choices format in which there are only two possible alternatives-either true or false. These questions can be used to measure a student's ability to identify whether statements of fact are accurate or not. It is a very efficient method of testing a wide range of material in a short period of time 12 .
Multiple true false (MTF)
or multiple response questions is another format in which candidate choose more than one response from a list of possible answers 12, 13 . There are no restriction on the number of answers to which the correct response is 'true' and the number, to which the correct response is 'false'. It allows a series of questions to be asked relating to a single topic 8, 12, 14 .
Single best response or answer (SBA) -This
format consists of a list of possible answers, among which, only one is the "best" and the remaining are inferior but not incorrect 8, 13, 15 . The student is instructed to select a single correct answer or best or most appropriate choice from the group of five possible answers 10, 16, 17, 18, 19, 20 .
Matching questions-It
consists of two lists of statements, words or symbols, which have to be matched with one another. Information in each column should be homogenous 20 . These formats are well adopted for assessing student's understanding of relationship between large amounts of factual information and also application of knowledge 12 . However, it is very difficult to test higher level of cognition with this format 20 .
Extended matching question (EMQ)
-as the question is focused on clinical problem, extended matching items aim at assessment of application of knowledge, decision-making or problem solving 12 . The large number of alternatives reduces the effect of cueing. Because the items are relatively short and can be answered quickly, EMQ covers a large knowledge base with a short period of time 12, 13 .
7. Multiple true false completion type-consists of a stem followed by 4 or 5 true or false statements. Instructions should be clearly given at the beginning 14, 20 .
8. Assertion and reason-combine elements of true false questions and multiple responses. The question consists of two statements, an assertion and a reason.
The student must first determine whether each statement is true or not. If both are true, the student must next determine whether the reason correctly explains the assertion. There is one option for each possible outcome 12, 21 . This format can be used to explore cause and effect and identify the relationship. Hence, requires a higher level of learning 21 .
Among all question types, 3 major formats are being used increasingly, these are:
• Multiple true false (MTF)
• Single best answer (SBA)
• Extended Matching Question (EMQ)
Traditional MTF questions have been considered as most common format historically but increasingly abandoned by many centers over the last decade 22, 23 . MTF format is difficult to write. In order to avoid ambiguity, the writer is pushed to assessing factual recall of isolated fact 21 . Moreover, cueing effect and guessing are major intrinsic drawbacks of this format 9 .
In general, Single Best Answer (SBA) format can be invaluable to test application of knowledge, problem solving, judgment and discrimination to a greater extent than other form 9, 15, 18, 21 . These competencies are essential in clinical practice. Furthermore, wellconstructed SBA allows the candidate to demonstrate that they know how rather than simply know and this is a fundamental principle of the assessment of clinical skill 9, 15, 24 .
Although probably no easier to write than MTF, the format is more flexible and the chance of random guessing can be reduced 15, 20 .
In EMQs, one or more correct response(s) is/are selected from a list of possibilities. EMQs are difficult to construct but more reliable, more discriminating and testing time is reduced 15, 21 .
Guidelines for writing MCQs:
Several authors have outlined the elements of good MCQs 7, 25, 26 . Different terms are applied to the different components of MCQs. The item is the entire test question, which consists of a stem, question or lead in and several options 5, 12, 13 . Question should focus on an important concept of curriculum 9 .
The stem consists of a clinical scenario or statement. Compared with MTF questions, in SBA and EMQ, the stem should be long and the options short. It should contain all the relevant information (signs, symptoms, lab test etc.) that is necessary to answer the question.
The possible answers are called options, alternatives or choices related to the stem. The correct answer is called the key while rest of the options is called the distracters or foils 3, 5, 11 .
• Writing stems with example:
The stem is usually the first part. It should be brief and clear. Items which use just one or two words in the stem are better avoided. Direct and complete statement is preferable (e.g. which of the following characteristics are the features of . . . .) as incomplete stems lowers the students' correct response rate by 10 -15% 27, 28 .
The stem for MTF may be: a) A single ward e.g. Digoxin. b) A statement e.g. contraindications to the use of Digoxin includec) Photograph. d) X-ray of the chest. e) ECG f) Diagram, graphs g) Biochemistry, hematology or other report. h) A statement from a text OR A short description of a problem, which may be a case history or clinical scenario ± pathological data ± radiological findings (not more than 50 words) in case of single best answer question (SBA).
• Writing a question or lead in:
It should be clear and short, asking what is the best answer or a similarly phrased question. e.g. 'the most likely diagnosis is …..'
• Writing the key or correct answer/s:
The correct answer is one or the candidate make a single mark on the answer for each question in case of SBA or it may be more than one in MTF question. The key should be clearly correct, should not be longer than other distracters and should not contain any clue 13 .
• Writing distracter:
The distracters may not be completely wrong or incorrect or totally farfetched but for the given scenario, less correct 9 . It should differ from key and should not be so close to the correct answer that may confuse the students who know the correct answer. The most challenging aspect of creating MCQs is designing distracters and it is time consuming 1, 5, 17, 29, 30 . The function of the distracters is to distract those students who are uncertain of the answer 11 . The standard of an objective test is probably best assessed in terms of the quality of its distracters. Distracters should be plausible and attractive alternative to the key and should be homogenous or fall into the same category e.g. signs, diagnosis, risk factors, test, treatment etc. They should appear as similar as possible to the correct answer in terms of grammar, length and complexity 5, 12, 13 . The number of possible answers can be 3 to 10 but the reliability is high with 5 options 31 . The list of options should be arranged systematically (alphabetical, chronological, and numerical). There should be sufficient number of distracters to reduce chance of guessing and they should not contain clues. For a distracter to be useful, it should represent a common misconception among students about the correct answers 30 .
Points to be remembered during construction of question:
The examiners should know exactly what he/she wants to ask and they have to select the words or sentences that cannot be misunderstand.
During construction of question, following points need to be remembered 4, 5, 9, 12, 13, 15, 32 :
• The stem and options must be clear, concise, unambiguous and correct in grammar and sentence.
• Questions must not contain clues to the correct answer for the student.
• The options should be continuous with the stem e.g.
Q. Cyanacobalamin (Vitamin B 12 )-X Required for folic acid metabolism
Is required for folic acid metabolism
• Options in one item should not reveal information that allows the candidate to automatically know the correct answer to another item. This is referred to as 'cueing' when an option in one item provides a hint to the answer for another item.
• Terms such as 'invariable', 'always', 'must', 'all', 'only', and 'never' should be avoided since they imply absolutes and are therefore likely to be false. e.g. • The term 'typical' is a useful one for multiple-choice questions. Its meaning implies 'that which is found most commonly'. 'Characteristic' implies a time honored anatomical feature, and 'recognized' an accepted textbook description. e.g. Mental retardation is a recognized features of congenital hypothyroidism OR the characteristic feature of hypothyroidism is short stature.
• • Common element in the option should be included in the stem. E.g.
The risk factors of pneumoniaa) Includes passive smoking b) Includes malnutrition c) ……………………..
Correct stem is-the risk factors of pneumonia includesa) passive smoking b) malnutrition
• Be specific: Inclusion of more information in the question may result in less confusion. e.g. patient's age or sex or habit. What may be appropriate treatment in a 10 month old child, may not be appropriate in a 60 year old person.
• Be careful in the use of figures e.g. In Bangladesh 54% of under five children are malnourished. Actually it is not our intention to test whether the student knows the figure-54% 
Construction of test items:
Construction of good test items is pre-requisite in preparing effective MCQs 10, 17, 33 .
This requires a sound knowledge on the subject and understanding of the objectives of assessment as well as time and skills of writing good test items 17, 34 .
If the question is incorrectly or ambiguously worded or is not concerned with appropriate objectives, it will not be reliable.
The steps are-a) developing educational objectives, b) defining levels of learning for each objective and c) writing effective MCQs that test the learning 5 .
A direct relationship between instructional objectives and test items must exist. Thus test items should come directly from the objectives 11 . Understanding of and thoughtfully written objectives are critical to the construction of appropriate test questions and in ensuring adequate assessment of intended learner competence 5 .
In 1959, Bloom published taxonomy of cognitive domain, which was described as a hierarchy of knowledge 26 . During test construction, the examiners must decide or have guidance on what subject or aspect of the subject is to be tested. Although MCQs are used frequently to test terminology and factual recall, but they can be used to assess higher order of thinking such as application of facts, interpretation, analysis of relationship, synthesis, problem solving, clinical judgment, reasoning and even attitudes 15 . Inclusion of different level of learning increases the validity of examination 13, 32 .
Following examples are given to explain the different level of learning. A satisfactory bank of questions takes three to five years to build. After this time the questions can be grouped into sections and, whenever an examination paper is required, questions can be chosen at random from each sections. Continuous updating and revision of this material should be undertaken and new material added regularly. e) The instruction to the student, marking scheme or the method of scoring.
6. After examination, examiner should meet to review the questions and the student performance in each item. • Write distracters similar in grammar, length, and complexity
• Write distracters being plausible but clearly incorrect
• Avoid none of the above and all of the above
• Place options in a logical order (e.g. numerical, chronological)
Scoring:
Multiple questions appear to be the easiest of all to mark 32 . A student is either right or wrong and should be given a mark for the correct answer and nothing for the wrong one. This is the simplest and best method of marking 13 .
It can be done by computer or by hand if the number of candidates is small. Whatever the scoring system employed, an MCQ paper can place the student in rank order in terms of their ability to answer that particular paper. The real problem of marking MCQ is that of allowing for guessing 31 .
Conclusion:
Assessment of learner's knowledge is an important step in educational process. MCQ is the most efficient form of written assessment, being both reliable and valid by broad coverage of content. Improvement of individual's skill in constructing MCQs is crucial. Flawed MCQs interfere with accurate and meaningful interpretation of test scores and negatively affect student pass rate. Therefore, it is important for test developers to be skilled in effective test item writing to evaluate students' competence.
